Site-directed mutant p21 proteins defective in both inhibition of E2F-regulated transcription and disruption of E2F-p130-cyclin-cdk2 complexes.
P21 is a regulatory protein that can contribute to cell cycle arrest by inhibiting the cyclin-dependent-kinases (cdks). However, the mechanism that links the inhibition of the cdk activities and the cell cycle arrest is not well established. To investigate this, we studied a purified endogenous cellular complex which contained E2F (in the form of E2F-4), p130, cyclin, and cdk2. This complex of E2F-p130-cyclin-cdk2 is found mainly in cycling cells and is postulated to be an intermediate that leads to the activation of E2F. We previously showed that p21 could disrupt this complex leading to the accumulation of an E2F-p130 complex and the inhibition of E2F-regulated transcription. We analyzed a group of p21 mutants including those that harbored changes in cyclin- and cdk2-binding motifs. We show that both the cyclin and cdk2 binding motifs of p21 are crucial for the disruption of this endogenous complex of E2F-p130-cyclin-cdk2. This suggests a model where the ability of p21 to inhibit the function of this complex is dependent on interactions with both cyclin and cdk2 molecules. This was substantiated by studies with intact cells. P21 mutants that are impaired in their ability to disrupt the cellular E2F-p130-cyclin-cdk2 complex are also shown to be maximally impaired in the ability to repress E2F-regulated transcription.